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(54) AiNTIESIFl-AMMATORY METHOD AND COMPOSITIONS 

(71) We, Merck & Co. Inc^ a corporation duly organised and existing under 
the laws of the State of 'New Jersey, United -States of America, of Rfaihway, 'New 
Jersey, United States of America, do hereby declare the invention, for which we pray 
that la patent may be granted to us, and -the method by which it iis to be performed', 
to be particularly described in and by the following iscatement : — 
This iinvention jelates to the treatment of inflammation. 

This invention provides a method of treating inflammation in non-human animals 
which comprises the administration to the animal of 'from 0.5 to 30 mg/kg of body 
weigiht/day of a compound having the (formula : 
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in which 

:Ri is hydrogen, alkyl, phenyl, aralkyl, hailogen, haloalkyl, alkoxy, amino, dialkyl- 
amino, diadkylaminoalkyl, nitro, alkylsulfonyl, phenylsulfonyl, phenoxy, sulfo or cri- 
phenylmethyl; 

[Price 25p] 
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ring or a ipiperidone ring which can be oxidized as described above to the 3- or 4- 
I^enyl-2[lH]-pyridone. A (3 or 4)Hphenylpyridine 2-sulfonic acid, upon 'fusion widh 
caustic, gives a 3- or 4-phenyl-2[il>H]-pyridone. An aLp'ha ipyrone can be treated with 
ammonia tS* give a 3- or 4-phenyl-2[lH]Hpyridone, 3- or 4-p'henylpyrid:ines can be 

5 hydroxylated directly in tihe vapor iphase. 3- or 4-jphenyl 2-<imi'nopyridines can ibe 

* diazotizesd and the diazo contpound hydrolysed to give a 3- or 4-!phenyl-2{lH)^pyr- 
idone. The N-^xides (Compound IV) can be rea-rranged under the inauence of hght 
to give the 3-phenyl-2-{lH] -tpyridones. The 1 -substituted- 3- or 4-phenyl-2[ 1-H] -pyn- 
dones (Compound iIX) can ;be prepared by the direct oxidation of the corresponding 

10 3- or 4-^i^enyl NHpyridinium compounds. These various preparations generally are 
not OS praictical in the synthesis of .these compounds as the ones described in ^he 'Flow 
Sheet, being either 'highly selective and applicable to only a few compounds, giving 
poorer yiedtS or 'having other inherent weaknesses. 

In the treatment of inflammation by 3-p>henyl-2[l'H]-pyridones, the medicament 

15 may be administered orally, intravenously or applied topically. The invention pro- 11 
vides pharmaceutical compositions comprising a com'pound of formula A or B above 
together with a solid inert diluent, carrier or coating, a flavoured liquid carrier or 
diluent, or an isotonic injectalble liquid oa-rrier or diluent. Also in accordance with 
the present invention, compounds of formula A or -B made -by the prdce^ of the 

20 present invention are incorporated in pharmaceutical or veterinary compositions that 2i 
also comprise an inert idiluent, ca-rrier or coating. In formulations, it can be pressed 
into sihaped dosage forms, such as pills or tablets, or be encapsulated or dissolved in 
isotonic solution for l.V. use or made into ointments for topical use. Tihe standard 
piharmaceuucal ingredients normally used in such pharmaceutical formulations can be 

25 used in formulating these compoimds. Inflammation is treated ;by the administration 2 
of from 0.5 to 30 milligrams of ilhe campound per kg 'body weight per day. An 
exaonple of the above class is the simple imsu'bstituted 3^phenyl-2[liH]-pyridone which 
shouM be administered in a dosage range of from 2 ro :15 mg/kg of body weight/day. 
The 3-«phenyl-2i[lH]-pyridone is effective at 10 — 30 milligrams per kilogram in rats. 

30 The compositions of ^e present invention may <be applied to either animal or (human 3 
patients since all warm-bkKxled species are subject to tJie ills of inflammation. 
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8. Reaction wioh a strong base -suoh as NaH in an inert atmosphere, followed by 
heariiig with iodobenzene or a substituted iodobenzene. 

9. Stirring -at low temperatures, prdferably cold with an iN-lialo amino compound. 

10. Heating with an aUca-noic acid a'nh3^ide, preferably with acetic az^ydride at 

5 130— 140°C. 5 

11. Heating with F-^S^ (in the absence of OH> ketone or amino groups in the •mole- 
cule). 

12. Heating wii!h a metal alkoxide or other alcdholatc. 

13. Heating with a metal meroaiptide. 

10 The ipo^eparation of comipounds iused an the mei'hod and compositions of tliis in- 10 

vention is iliustirated by the following Examples '1 — 34 and some test results are set 
forilh m Example 35. 

Example 1 

A. 3-.Aminopyridine (39 g.) in 1.5 1. of anhydrous benzene is treated with amyl 

15 nitrite (68 ig.) and the resulting mixture 'heated slowly to 81°C., and kept overnight 15 
at this temperature. The solution is <iecanted from some tar which has precipitated, 
and the excess benzene removed in vacuo. Distillation of the residue yields S-phenyl- 
pyridine (3*8 <g.; 59yo)3 bjp. il02— 105.5° (2.5 mm.) as a yellow oil. 

Similarly, when 4-amino pyridine is used- in the above example in place of 3- 

20 'amino pyridine, inhere is obtained 4-phenylpyridine. 20 

B. S'imilarly, when the benzene in Part lA is replaced by toluene, anisole, benzo- 
nitrile, (nitrobenzene, fluordbenzene, benzotrifluoride, najprhthaleme, a-, wi-, and p- 
xylenes, -a, w- and p-dichlorobenzenes, hydroquincme dimethyl ether, veratarole, re- 
soncinol dimethyl ether, biphenyl, Bhiciphene, f uran or thiazole, Che corresponding sub- 

25 srituted pihenylpyridiines, 3-(o-, m-, and p-metihylphenyl)^yridines, 3-(o-, m-, and p- 25 
methoxyphenylj-pyridines, 3^a-, and p-cyanophenyl)-jpyridiines, 3-(o-, m- and p- 
'mtirophenyl)-pyridines, 3-{o-, m- and p-<fluoroph"enyl)Hpyri dines, 3-(o-, m-, and p-]tlri- 
fiuarcmet'hylphenyl)^pyridines, 3-(«- and jS-naiphthyl)^pyridines, 3-{0j?n,-, m^p. o^o'- 
o,p-, m,m' and o,m' dimethylphenyl)-ipyridines, 3-{o,m,-, rn,p-, o,o'-y o,p^, m,m'-, and 

30 t;,7n'-dichlorophenyl)-pyridines, 3-{o,m', w,p-, o,o'-, Ojp-, m,m'~ and o,m'-dimet'hoxy- 30 

phenyl)^pyridines, 3-(^-, m-, and p-bLphenylyl)-pyridines, 3-(2-thienyl)-'pyridi'nes, 3-(2'- 
and 3'-fu!ryl)-;pyTidines, and 3-(2'-, 4'- and 5'-ltiiazolyl)^pyridines are obtained after 
separation of isomers via fractional distiiiation and/or column and vapor-phase dhroma- 
tography. 

35 C. 3-Aniinopyridine (39 g.) in 1.5 1. of anhydrous chlorobenzene is treated with 35 

amyl nitrite (68 -g.) as described in (A) above. iDistillation of the concentrated reaction 
iT^ixture yields 35.4 ig. of the three isomers, b.jp. 110 — 130° at ca, 2.5 mm. The frac- 
tion boiling 110 — ill3°C. at ca. 2.5 mm. consists of 11.5 g. of nearly one component 
material; I.R., N.IM.R., U.V. and TJL.'C. on this and on products derived [from this 

40 indicate -the c?4somer. The ooher isomers are isolated from the ihigjher iboiling fractions 40 

via ipudfication of their picrates, followed by iregcneration of the free ibases. When 4- 
aminop)^idine is used in place of 3-aminopyridine in the aibove procedure, the corres- 
ponding 4-p'h'enyIpyridines are obtained. 

D. In cases w'here the benzene-substitute is a solid, an inert co-solvent is used 

45 and the amount of benzene-substitute reduced. Also,, tihe phenylpyrid-ines listed* in 45 
(A) above are obtained by coupling a substituted aniline, as o-chloroaniline, with 
pyridine via the above procedure, and sepaTating the isomeric and y- pyridines, 

to give the desired 3-(strbstituted phenyl)-ipyTidine. 

E. W'hen 5-ja!mino-2-picoline is used in place of 3-aminopyridi'ne in procedure 

50 (A) above, j5-met!hyl-3-'phenyl)-ipyTidine is obtained. iSimilarly, when 5-amino-3-pico- 50 

line, 3-aniino-4-ipiicoline, 5-amino-2-chlaropyridine, 3-amino-5-ahloropyridine, 3- 
amino-4-chloropyridine, 5-amino-2-methoxypyTidine, 3-amino-5-metjhoxypyiridine, 3- 
amino-4-'niethoxypyridine, 5-amino-2-nitropy'rid'ine, 3-amino-5-nitropyridine, 3- 
amino-4-nitropyridine, 5-am'ino-2-etihoxypyridine, 3-amino-5-etboxypyTidine, 3 -amino- 

55 4-echoxypyrid'ine, 5-amino-2^ethyl!pyridine, 3-9mino-4-ethylpyridine, 5-a'mino-2-phen- 55 

ethylp5n:idine, 3-a'mino-4-iphenethylpyridine, 5-mnino-2-fiuoropyrid'ine, 5-amino-2- 
(metihylsulf onyl)-pyridine, 3 -amino-4-(met!hylsulf onyl)Hpyridine, 5-amino-2H(phenyl- 
sulf onyl)Hpyridine, 5 -amino-3 -chloro-2-phenoxy-pyridine, 5 -amino-2-met!hoxy-4-^pico- 
line, and 3-ami3io-5-phenyl-4^icoline are used in place of 3-aminopyridine in the 

60 same procedure, 5-methyl-3-iphenyJpyridine, 4-methyl-3^phenylpyridine, 6-Chloro-3- 60 
phenyjpyridine, 5 -chloro- 3 -pbeny Ipyridine, 4-cihloro-3 -phenylpyridi ne, 6-methoxy-3 
phenylpyridine, 5-methoxy-3-phenylp>yTidine, 4-met!hoxy-3-iphenylpyriidi'ne, 6-ra'iiro-3- 
phenylpyridine, 5-mtro-3-phenylpyridine, 4-aiitro-3-phenylpyridine, 6-ethoxy-3^{^enyl- 
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pure solid. Recrystallization from dimerhylsulfoxide followed by TCcr>'scallization from 
ohloroform and treatment with decolorizing charcoal yieJds w'hice crystals, mjp. 225 — 
227°C., of 3-phenyl-2[iIH]-pyddone. 

B. 3-J(<>nChloroplhenyl)-pyridine-N-oxide (4.1 fg.) and acetic anhydride (10 ml.) 
5 axe heated, oinder nitrogen, in an oil ibath to 146it2° (bath temperature) and main- 
tained on this temperatufre for ca. eleven hours. .On cooling, the mixture is added to a 
stirred ice-water mixture (80 ml.), and the resultant oil taken up in chlorofoim. The 
ohlorofonm is removed in vacuo^ the residue dissolved in 60 ml. methanol, 7 nil. water 
and 2 ml. saturated aqueous sodium bkrarbonate added, tSie mixture refluxed ca. 15 

10 minutes, tihe mixture made neutral with 2.5 N ihydirocMoric acid, the solvents removed, 
and the residue partitioned between chloroform- water. "Hie chioroifoiTO layer is dried, 
stripped of solvent, and the residue reorystallized from benzene to yield 635 mg. 
white 3-<a-chlorophenyl)«2-[l//]-pyridone, m.p. 203.5—207°. 

C. Altematelyj nhe acetic anhydride may be stripped in vacuo directly and the 
15 meihanol-bicarbonate treatment used immediately. 

.D. When the substituted pjrridine oxides from Example 2 are used in place oif 3- 
(<7-ohlt>ropheinyl)--pyridine oxide in the above reaction, the corresponding 2 [ lH]-pyT- 
idones : 

3-(o', m- and p-methylp'henyl)-2[lH]-pyr.vlones5 
20 3-(m- and p-chlorophenyl)-2[.lH]-pyridones, 

3-(o-, m- and p-methoxyphenyl)-2[ lif ]^pyridones, 

3-(o-, m- and p-cyanophenyl)-2[:lH]-.pyridones 

3 -(<?-, m- and p-nitrophenyl)-2 [ IH] -<pyridones, 

3^as and p-fluorophenyl-2[lH]-pyrido(nes, 
25 3-(a-, m- and p-trifluoromethylpiienyl)-2 pi pyridines, 

3-inf- and |.5-naphthyl-2 [ilH] -pyridones, 

3-(o^-d'imethylphenyi)-2 [ IH] ^pyridone, 

3 -(m,p-dimet!hylphenyl)-2 [d // ] -pyridone, 

3-(o,a'-dimethylphe!nyl)-2 [IH] ^pyridone, 
30 3-a,p-dimet!hylphenyl)-2 [ IH] -pyridone, 

3-(m,m'-dimei!hylphenyi)-2 [\iH] -pyridone, 

3-(o,m'-dimechylphenyl)-2[ IH] -pyridone, 

the corresponding dichloro and dimethoxy phenyl pyridones, 

3^(0-, m- and p-4>iphenylyi)-2[lH] -pyridones, 
35 3-(2'-thienyl)-2[ IH] npyridone, 

3.(2'-furyl)-2[ 1/f] -pyridone, 

3-(3'-furyl)-2[:lH] -pyridone, 

3- (2'-thiazolyl)-2[ lii] -pyridone, 
?-(4'-t;hiazolyl)-2 [ IH] ^pyridone, 

40 3<5'-rhiazolyl)-2 [ IH] -pyridone, 

6-methyl-3-phenyl-2[ll//] -pyridone, 

5- methyl-3-jphenyl-2[lH] -ipyridone, 

4- methyl-3-phenyl-2[ IH] -pyridone, 

6,5- and 4-chloro-3-phenyl-2 [IH] -pyridones, 
45 6,5- and 4-methoxy-3-phenyl-2[ IH] -pyridones, 

6,5- and 4-'nitro-3-ph.enyl-2 [ IH] -ipyridones, 
6,5- and 4-et!hoxy-3-.phenyl-2[lH]Hpyridones, 

6- and 4-etihyl-3^henyl-2[lH]Hpyridoncs, 

6- and 4-phenefhyl-3Hp«henyl-2[ilH] -pyridones, 
50 6-fluoro-3Hphenyl-2[lH] -pyridone, 

6- and 4^menhylsul[fo(nyl-3Hphenyl-2[ilH]Hpyradones, 
6-phenylsuIfonyl-3-phenyl-2[.lH] -pyridone, 

5- ohloro-6-phenoxy-3-phcnyl-2 [ IH] npyridone, 

6- methoxy-4-mechyl-3Hp!henyl-2[lH] -pyridone, 
55 4-methyl-3,5-diphenyl-2[ IH] -.pyridone, 

and the corresponding 3-substitutedHphenyl derivatives of the above compounds are 
obtained. . 

. ; E. In the above cases, the inductive effects of the substituents on the phenyl and 
pyridine ringis thelp determine the course df the rearrangement, and in some cases 
50 of t?he corresponding 5 -pheny 1-2 [ilH] -pyridones are obtained, Tihe isomers are separ- 

ated by recrystallization and column chromatography techniques. 

Example 4 

A. 2-Methyl-5-phenylpyridine-A^-oxide (il g.,) phosphorus .pentachloride (1.2 g.) 
and dry chloroform (10 ml.) are refluxed on the water-bath for 1 'hour. Ice is added to 
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♦3uapTjAd-[HT]Z-I^usqd-£-(iAq;i^ouBAD-z)-t sdatS. (%0z:— 0') uxraioiaad-j^xpa 
ipiM uounp puB loS. BDijis JO sutejS. oOi^ onpiisai. &i{a jo Aqd«j2oaBiiiojqO: -p^iBai 
-xiaouo^ VuE 33Bj,ins uinipbs jsao poTjp idbjxx3 imojojo[qo ^qi puB jwm qam paqscM 
'uuojojoiqo UT dn ussfBa ssi snpisaj. aqx •p^IooD uaq^i 'mo^ auo joj qa^qi ujbsisi aqa uo 
paiB^q sti sjmxnxi uotpBsi 3q;i '^sapisqns uotjdtoj oiuiJoqaoxa aqi traq^ -SjnoDia uotiotB 
-3J Tuim'qaBq txiBaas b uo 3.pixojpkq umipos- pnos jo xiiituSi x o pouiiBM si s-imiu 
-oiiLiDB JO 3Tom 30'0: P«» 3uopuXd-[Hl]Z-I^U3qd-£ apui zo'Q J» ^Jtmxiur y 

/, HlrlWVXa 

•pauJiEiqo SI 3Uop.uAd-iX5[iBXxojpt^q-I. Suipuodsojaoo. ^qa 'oinpaDOJd ^Aoqe p^i 
ui louBdcadourajq-^" JO louBtpsomojq-j: qaiAi pao^idoj^ S'l spipoi. j^qj^u^ u^q^ uraqo 

SI ^uopuAd^[HX]^-T^°^^<*-€-I^HJ^^^^-I SxKpnods^JJOOi aqi ^ajnp^DOjd 3AoqB sqa in 
3UO-7-UB:dojdiojo|qo-'i ^o auoiaDBJOiqo qaiM p33B|d3J si spipw lAqiaui uaq/j^ 

-no ST 3uopuAd-[Hl]Z-T^«3H'd-£-P^^i^sqns-ii SuipuodsajJOD ^qa ^sunuBiXdoadojoiV 
-c jo*3Uipuidid-(tAq^JO]qD-z>-K 'suTurBiiCqtsojoiqp-Z-lXqaaip-K'N; ^DttTUiBiAqiaoJOiqo 
-z-lXqas-K' '3uiuiBlAqa30J0iqp-z-TXq:3rap-N'N 'ouiuiBiXqa^oJoiqD-z-iXipsui^N' 'suim^ 
-TXm3OJ0TUO-7 Xq ajapsopjd OAoqB. 3qx ui paoBidai si ^pipoi iXqioui uoq^ g 
^ ^ iH c M r •3UopijXd^[Hl]3-I^«3H«i-€'-l^S-^^^o^^'-I 
DsuiBaqo SI sjoua '3pTpoi iXqisui JO sD.Byd ui p3sn st- ipiuiojq lASjBdojd uoq^ 'J. 
^ • •3UopuXd-[Hl]Zi^U3qd-£-]Xui.BUUTD-T 

muiBaqo. ST ^J^u^ ^apipoi iXqaaxii jo 30B,id. ui pssn si spauojq |XuiB:Uup u3i\i/)^> -3 

^ r.r.in • -pauTBaqo 3JB sauopi 

-jXd^r/7TQ7-TXu3qd-c-TXqi3Ui.iXi.E.-i §UTpuods3JJo:> 3qa ^apipoi iXqioui j6 aoBid ui. pDsn 
ST apiAqo TXzu9qXxoqj3UiTp-i.^£ jo spuoiqo tXzuoqojoiqoTp-i^^e 'spLUiOJq^ tXzuoqoJong 
.^U3d ^pijonp iXzuoqXxoqQ3Ui-</ '^puo\^^ iXzu^qXxoqa^ui-w ^apuoiqD iXzu^qXxoqa^ui 
-0 'apijomo lXzuDqoJonu.-</ 'spuoiqo iXzusqoJong.wf '^pyjoiqo iXzuaqoJoag-o 3piJOiq:> 
TXzu3qiXin3Ui-</ '^puoiqp \Azu^\Ax^^m'tu ^apijoiqo lAzusqtXqasui-a ^;>piJoiq:> lAzu^q 
-0J0iq3-</ 'apuDiqa iXziraqojoiqD-w/ 'apuoiqo iXzu9qoJOiqo-<7 'apuoiqo \/izix^q "^^^o^liXd 

-\Ml^7-\/iu^^d^£'l/a<}J0-l P«B 3UopTjXd-[Hl]Z-l^u9qd^£-(lXnBqa3ui)-i: ^3uoppAdi-[Hl] 
7.Sraud-f--TXnB-t pauiwio si 3J3.qj '^tdurexa SAoqB aqi ut spipoi lAi^^m jo soeid ui 
nssn 3J^ apuonp iXiaiD puB.'3puoiqpXnBqil3ur ^spiuiojq tXhb iraq^v ^XiJBijims p 
^ R 14 I rp^ureiqo^BsiuopuAd4Hr]Z-I^«3^'^ 

3im '3iduBBX3 QAoqB. 9qa ut apipoi \Avipm jo aDBjd ur pasn 3JB -oio 'apiuiojq iXdojd 
'WTUiOKi iXjnq 'sptiuojq iXqja sb qonsi sapryBqi jX^b jsqao t»qM XtJBnuiiS -ff 

suiBjS A T 9AtS oj 3UBX3q puB ^p^JOiqo auQiXqaoui uio:g. pDZinBlsXjDW si anpisaj. sqj, 
™aBJauoouoD*puB ^iBj^ns umiposr j3ao p^up 3JB s:3BJ1X9. 3piJOiq3 araiXqjaur paniq 
-luoa aqiT 'F^^^ r^uoROOjpXq '^i^i b. Suiurejuoa jsibav^ poB apuotqp ^^^^^'^^^ J^^^f ^ 
-aq p^iDwix^'st 5T^prs3J »qx "^"^^^ "5 P^jbjiu^duod. raip st puB anuBjadniaj uiooj jb 
sjBOUi f joi psjins si ajmxTui. uonoBaJ sitL 'PSPP^ ^ ^PIP^I T^^^^^ ^ (WOZO'O) stubjS 

4.»-7 pilS oC •p^TOOD TOI^l STi pUB 0JmBJ9dtII3J UIOOX aB JTlOq z/l JUS 01 p&AW>n^ 

si^LLbo^ .qx wAd4Hl]Z-I^uaq^-ei^ (W8I0-0) s,uibjS, 80;€ f ^ojajn^ j^^^ 
'c iB>ppB. ST (WS^IO^O) H^N; 7o0^ JO suibjS Z8*0 JO uoisu^dsns pajjps. b o^ y 
°^ ' 3Uopix<d^[Hl]Z-T^^q^^^-I^^^W-I 

•3uopTjXd'-[^/x]-z 

-iXuaqd^E SoippiX ^u^p SB uraisXs (</,o^-Oa/a) J^qa^-^uoi^OB ub ^uisn i^p^ p9 
^ms\ uo i^^JdijSoiBoijqD OTpis^J^ aqa puB- p^ouraJ auoAps sqi ^imojoJOiqD Suqioq 

ib' 13^ m*BqiTBj;^ui paoBid puB oj^qdsouuB TOSojam b q^TAv p^J^AO^ ^XpaBumui 

T^xnix T^ik ro) D/Pd %0€ P«^ OS T) 3uopixXd-z-ojpXq.BJa3a-9'^>^€-l^«^M-€ 

•ouopTjXd.[Hl]Z-I^uoqd-£-lXqa3ui-9 sppiX pimoduto. siqa- Jo ^^^^l^^^^ip^^^^^ 

-lXu3ud-c^JOTqD-7 ^pmo ppiX w pajBJauac^uoo. puB '(^o^) P^W 'P^^^idos si joXb^ 
tSoS^^Ji iA^^:^ uimss nod i^iAt payiSBq u^^x si gpigAv -uonnios p^tood 
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Example 8 

A. Sodium 3 ~ phenyl- pyridone 

To a> suspension of 0.87 giram of 50% NaH (0.018 m.) in 100 mis. of dry ben- 
zene is added 3.08 grams (0.018 m.) of 3-rphenyl-2[a//]-pyridone. The reaction mix- 
5 ture is heated at 35^C. 'for 6 hours and allowed to stir at room teaiiiperature overnight. 

The benzene was then evaporated in vacuo leaving a residue of sodium 3-phenyl- 
pyridone. 

B, l,3-DiphenyU2[lU]'pyridone 

The sodium 3*iphenyl^pyridone from above (0,018 m.)j 6.04 grams of iodo ben- 
10 zene (0.032 m.) and 0.19 grams of copper (0.003 m.) are ndxed vrich mechanical 
stirring and heated at 155® under nitrogen to «ix hours. The Tcacaon mixture is 
allowed to cool to room temperature overnight and the mixture tihen extracted well 
with chloroform. The chlorofoim extracts are wa«lhcd with water, dried over sodium 
sulfate and concentrated. iChromatxD^pihy of the residue on 500 grams oif silica gel 
15 arid eiution with ether-petfrokum ether (0—75%) 'gives .l,3-diphenyl-2[ lH] -pyridone. 1! 
C Similarly, when substituted iodo ibenzenes, e.g. 24odonitrobenzene, 3-iodo- 
nitrobenzene and 4-iodonitrobenzene3 are u-sed in place of iodo 'benzene in the above 
example, the corresponding il-<5U!bstituted aryl)-3-phenyl-2[l//]Hpyridones are obtained. 

Example 9 

20 3-Phenyl-l-<2'-quinolyl)-2 [ IH] -.pyiridone 2< 

A. 2 -Br omo-3 'phenyl-pyridine 

•A imaxture of 0.1 moles of 3 -*phenyl-2[;l//] -pyridone and 0.15 moles of {phos- 
phorus tribromide are heated for 3 hours at 180°. The reaction mixture is cooled, de- 
comiposed in ice water, made alkaline with sodium hydroxide and extracted well with 
25 ether. The comibined ethereal extracts aire dried over sodium -suEfate and concentrated 2 
in vacuo to yield 2-bromo-3-phenyl^p3rridine. 

B. 3'Phenyl''l{2'-qu:nolyl)'2[l'H]'pyrido7ie 

'A mixture of 0.02 mole of quinoline-AZ-oxide and 0.022 mole of 2-bromo-3- 
phenyl-pyridine is heated on the steam badh -for 8 hours. The reaction mixture is 
30 cooled, taken up in water containing a little hydrochloric acid and washed with ether. 3 
The aqueous layer is made alkaline with potassiimi carbonate solution and extracted 
well with chloroform. The combined chloroform extracts are dried over potassiimi 
carbonate and concentrated to yield 3-phenyl-l-(2'-quinoiyl)-2'[<lif ] -pyridone. 

C. Similarly, when 2-picoline-iV-oxide, 3-picoline-N-oxide or 4^icoline-iy-oxide 
35 is used in iplace of quinoline-iV-oxide in the above procedure, there is obtained 3- 

phenyM-[2'-(6'-methylpyridyl)]-2[lH] -pyridone, 3 -phenyl- 1-[2'-(5 '-methylpymdyl)]- 
2[ IH] pyridone, and 3-phenyl-.l- [2'-(4'-methylpyridyl)] -2 [ IH] -pyridone. 

Example ilO 

A solution of dhloramine is prepared by treating at O^C. 65 ml. of a 1.93 m. 

40 neutral sodium hypochlorite solution (0:125 m.) with 20 mis. of 1.84 m. NH^OH 

(0.375 m.). The above mixture is allowed to sta-nd for one hour in an ice-5alt 'bath 
and then 0.125 m. of sodium 3Hphenyl-.pyridone is added. The reaction mixtusre is 
stirred overnight at 0 — 10°C. and is then continuously extratted with ether for 24 
hours. The ethereal extracts are dried over sodium sulfate and concentrated to yield 

45 l-amino-3--phenyl-2[lH]-!pyridone. 

Example 11 
l-Hydroxy-3-phenyl-2[ IH] -pyridone 

A. 2'Chloro-3-phenyl-pyridine-N-axide 

0.2 mole of 2-dhloro-3-phenyl^pyridine is treated with 25 mis. of gladaJ acetic 
50 acid and 22 mis. of '40% peracetic acid. The temperature of the reaction mixture is 

kept at 70°C »for 3 hours. The reaction mixture is concentrated and extracted witih 
chloroform and the chloroform extracts are concentrated to yield 2-chloro-3-jplhenyl- 
pyridine-N-oxide. 

B. 0.01 mole of 2-bhloro-3-pfhenyl-pyridine-N-oxide and 20 mis. of acetic an- 
55 hydride are heated 'for 3 hours at 130 — 140°. The reaction mixture is then concen- 
trated in vacuo to yield crude 1 -hydroxy- 3 -phenyl-2[l if] -pyridone. 

Example 12 

A. A mixture of 0.02 mole of 3-pihenyl-2[lH] ^pyridone and 0.025 mole of phos- 
phorus pentasulfide is heated for 6 hours at 160*^0. The reaction mixture is then 
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tion from ibenzene (concentrating to ca, 40 mi. hot) yields 8:15 mg. very pale pink 
cotton-like crystals, mjp. 157.5 — ;159°, of 5-chloro-3-phenyl-2(ilH]-pyridone. 

Example 18 
5-Dimetliylamino-3-phenyl-2[lff]Vpyridone 
5^Chloro-3-'phenyl-2plH]wpyridone (1 g.) in anhydrous dunethylformainide (50 
ml.) is saturated <wi»di dimechyiamitne, and Che lesultanr mixture heated in a lined 
soainiess-steel bomb for several hours. The solvent is removed m vacuo, 'Ohe residue 
distributed between chloroform and water, the chlorofarm layer dried, solvent stripped, 
and ithe residue ohromatographed' on a silica gel column using a methanol-methylene 
chloride eluent (^^vO — 100% MeOH) to yield the title compound. 

Example 19 
S-p-Hydroxypthenyl-ZtlH] -pyridone 
3-</)-Merhoxy!phenyl-2[ IHjHpyridone (2 -g.) is added to a stirred 10-g. portion 
of ipjaidine hydrodiiloride at 1188°. A dry -nitrogen atmosphere is maintained. The 
mixture is kept 20 minutes, allowed to cool, then added to 45 g. of ice. The crude pro- 
duct IS collected, dried and recxystailized to yield the title conjpound. 

Similarly, when the o- and m-methoxyphenylpyridioneis aire substituted Ifor the p- 
isomer an the above Teaccion, the corresponding o- and m-hydroxy analogs are ob- 
tained. 

Example 20 
3-(p-Aminophenyl)-2[ l^f ] -pyridone 

3-(p-JNitrop'henyl)^2[lH]HpyridQne (il g.) in warm dioxane (50 ml.) is reduced 
under a hydrogen atmosphere in the presence of 0.3 g. 5%- 'Pd/C. The mixture is 
filtered, the cake washed well with warm dioxane, the combined filtrates concentrated 
to residue, the residue Teciystallized to yield title compound. 

Alternatively, when the dioxane solution as treated with anhydrous ethereal- 
hydrogen chloride solution, the hydTOchloride precipitates. When the corresponding a- 
and iw-nitrophenyJ^yridones are used in the above Tcduction the o- and m-amino- 
phenyl^pyridones are obtained. 

Example 21 
3-(p-Dimechylaminop'he!nyl)-2 [il// ] npyndone 

3-(p-'Nitrophenyl)-2[li/] -.pyridone (1 g.) in methanol (100 -ml.) containing gla- 
cial acetic acid (1 ml.) and 37% formaldehyick solution (3 ml.) is reduced in the 
presence of Raney nJckel (1/4 tsp.) under a hydrogen atmosphere. The mixture is 
filtered, ^he cake washed with methanol, and the combined filtrates concentrated to a 
residue. 'Chromatograiphy on an alumina column using a system comprising methanol 
and methylene chloride (^/vO— ^100%) yields the title compound. 

When the o- and m-nitro isomers are used in iplace of the p-isomer in the above 
Teduction, the corresponding a- and m-dimethylaininoplhenyl-2^yridones are obtained. 

Example 22 
3-(p-Carbamoylphenyl)-2[ IH] -pyridone 
3-<p^yanophenyl).2[l//] -pyridone (5 g.) is added- to a stirred ice-cold portion 
of concentrated sulf unc acid (20 g.) and the mixture stirred owmight, added to ice- 
water, die crude produtt ooUeaed, dried and reorystallized to yield the title com- 
pound. When the v and m-cyanophenylpyridones are used in the above reaction, the 
corresponding o- and m-carbamoylphenyl isomers are obtained. 

Example 23 
3-(p-:Carboxyphenyl)-2[.l//] -pyridone 
3-(p-X::yanophenyl-2[lH] -pyridone (1 g.) in 30 ml. of a ;1 : 1 mixture of glacial 
acetic aad and 20% hydrochlonc acid ds heaited for twelve hours, the solvent removed 
in vacuo, tdit residue .partitioned between chloroform and nearly samrated sodium 
bicaabonate solution, the bicarbonate solution filtered and acidified, the precipitate 
collected, dried and reicrystallized to yield the tide compound. 

When the o- and m-cyanophenyl-pyridones are used in the above reaction, the 
corresponding o- and wi-carboxyphenyl isomers acre obtained. 

Example 24 

xvru •l-'Methyl-3^phenyl-2[il//]-pyridone-5-sulfonic acid 

When l-methyl-3Hphenyl-2[lH] ^pyridone .is (treated with chlorosulfonic add 

according ^ the procedure of Gennan Patent 601,896, tfiere is obtained il-methyl-3- 

phenyl-2{l//]-pyndone-5-sulfomc acid. 
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Example 31 
2-Acetoxy-3-spihenylHpyridine 
A 'mixture of 0.01 mole of S-phsenyUpyridine-iV-oxide is refluxed for .12 hours in 
50 cc. of acetic arihydride. Concencration olf xht reaction mixture in vacuo yields 2- 
5 acetoxy-SnphenyJ-ipyridine. i 

Example 32 
l-Ben2amido-3-phenyl-2 [ IH] -pyridone 

A. To a mixture of 0.01 mole of il-aimino-3-phenyl-2-[lif]-pyridone and 5.0 
grams of anhydrous potassium carbonate in 100 mis. oif chloroform is added :pormon- 

IQ wise with stirring 0.01 mole <ii benzoyl dhloride. The reaction mixture i-s stirred ifor 4 lo 
hours at reflux, then cooled and filtered. 'The filtrate is concentrated tn vactto to yield 
l^en2amido-3 -phenyl-2( IH ] -ipyridone. 

B. When acetyl chloride is used in place of benzoyl chloride in the above example, 
there as obtziined l-acetamido-3-phenyJ-2-[lH]Hpyridone. 

j5 C. When carbobenzoxy chloride is used in place of benzoyl chloride in the proce- 15 

dure of part (A), 'l-ca'rboben20xyamino-3-iphenyl-2[lH]-^pyridone is obtained. 

iD. When ethyl cihloroformate is lised in place of benzoyl ahloride in the proce- 
dure of part (A), l-carbethoxyamino-3^phe!nyl-2pi/i]-pyridone is obtained. 

=E. A mixture of 0.01 mole of l-amino-3-p!hienyl-2[lif]-:pyrLdone and 0.01 mole 
20 of ibenzaldehyde is refluxed for 3 houir-s in 30 mis. of ethanol. The reaction mixture is 20 
then concentrated to yield l-ben2ylidineamino-3-iphenyl-2[ 21H] -pyridone. 

•F. To 0.01 mole oif l-amino-3^phenyl-2[il//]-pyridane in 100 mis. of anhydrous 
ether is added OXXl mole of phenylisocyanate. The reaction mixture is refluxed for one 
hour, uhen concentrated to yield l-<A/'-phenylureido)-3-iphenyl-2 [l/i/]-pyrLdone. 

25 Example 33 25 

3 -^-Methylsuifinyl'p!henyl)-2[ 1 H ] ^pyridone 
3-(p-TMethybnerca!ptophenyl)-2['l/f]-pyiridone (0.001 mole) is stirred in meChanoi 
(50 ml.) taaiid sodium metaperiodate (0.001 mole), dissolved in a mintmimi of water, 
is added. The mixture is stirred at room temperature for several days and then filtered. 
30 The filtrate is concentrated in vacuo and' partitioned ibetween chloroform and water. 30 

The chloroiform layer is dried over -sodium sulfate and the chloroform is removed in 
vacuo. The residue is recrystallized to yield the above compound. 

When the o- and m-methyhnercaptophenylipyiridones are used in the above pro- 
cess, the corresponding 0- and w-methylsulfinylphenyl-pyridones are obtained. 

35 Example 34 ; 

3-(p-Methylsulfonylphenyi)-2[ IH] -pyridone 
To 3-(p-Methylmeroaptophenyl)-2'fl//]Hpyridone (1 g.) in glacial acetic acid 
(25 ml.) is added 30% aqueous hydrogen peroxide (2 ml.), and the resultant mixture 
is allowed to stir several days at room teinperature. A minimum of sodium bisulfite 
40 is added to destroy the excess peroxide. The "solvent is removed in vacuo and the resi- 

due is marystallized to -give the above compound. 

When ^e 0- and m-methylmercaptophenyl-pyridones are used in the above pro- 
cess, t!he corresponding and 7«-methylsul}fonylp^henyl-2[ilH]-py5ridones are obtained. 

Example 35 

45 The testing procedures used are essentially those of 1) Winter, et al, Proc. Soc. 

Exper. Biol. Ill 01962), p. 544 (Carrogeenin-induced Foot Inflammation); 2) Stoerk 
et al, 'Aim. J. 'Pathol. 30 (1954), p. 616 (Adjuvant Arthritis I); and 3) Newbould, 
Brit. J. Pharmacal. 24 (1*965), p. 632 (Adjuvant Archtrids-n). 
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12. A composition as ckxixned in any one of claims 7 — 11, :in which A in the 
f onmula represents phenyl, thiazoly I, chienyl, py ridyl or fury L ^ . ^ ^ . 

13. A composition as claimed in any one of clamis 7—12, m which die compouad 
is 3Haih!enyl-tpyridone-2. . . « . i.. . u ^ 

Tl4. A composition as claimed in any one of ckims 7—12, m which the com- 
pound is 4-pihenyl-ipyridone-2. . t.. . L A 

15. A comiposiftion as claimed in any one of clamis 7— il2, m w»hich the icompound 
is 3-<p-dimethylaminophenyl)-pyridone-2. ^ - u-^u u 

.16. A composition as claimed in any one of daams 7—12, m which the com- 
pound of iFonnula A or B has been prepared by a mediod substantially as set forth 
herein. 

For the Applicants, 
D. YOUNG & CO., 
Chartered Patent Agents, 
9 Staple Inn, London, W.C.I. 

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa^ 1971. 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A lAY, from 

which copies may be obtained. 
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(71) We, Merck & Co. Inc., a corporation duly organised and existing under 
the laws of the State of <New Jersey, United iStates of America, of Raihway, 'New 
Jersey, United States o^f America, do hereby declare the invention, for which we pray 
that la patent may be granted to us, and the method' by which it is to be penformed', 
to be particularly descriibed in and by the following statement : — 
Thi-s invention xelates to the treatment of inflammation. 

This invention iprovides a method of treating inflammation in non-human animals 
which comprises the administration to the animal of from 0.5 to 30 mg/kg of body 
wed^ht/day Of a compound having the formula : 
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in which 

Ri is hydrogen, alkyl, phenyl, aralkyl, halogen, haloalkyl, alkoxy, amino, dialkyl- 
amino, diaikylaminoalkyl, nitro, alkylsulfonyl, phenylsulfonyl, phenoxy, sulfo or tri- 
phenylmechyl; 

[Price 25p] 
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ring or a ipiperidone ring which can be ox-idized as djescribed above to rhe 3- tyr 4- 
pihenyl-2[lH]-pyridone. A (3 or 4)Hphenylpyridine 2-sulfonic acid, upon fusion with 
caustic, gives a 3- or 4-phenyU2[il>H] -pyridine. An alpha pyrone can be treated with 
ammonia to give a 3- or 4-phenyl-2[lH] ^pyridone. 3- or 4-phenylpyrid:incs can be 

5 ihydroxykted direcriy in t!he vapor iphase. 3- or 4-iphenyl 2-aminopyridines can ibe 

diazotized aind the diazo compound 'hydrolysed to give a 3- or 4-phenyl-2(lH]-ipyr- 
idone. The N-oxides (Compound IV) can be jreaxranged under the influence of light 
to give the 3-iphenyl-2-[aH] -pyridones. The 1 -substituted- 3- or 4-phenyl-2[l'H]-pyn- 
dones (Compound iIX) can be prepared by ilhe direct oxid-ation of the corresponding 

10 3- or 4^enyl N-npyridinium compounds. These various preparations tgpnerally are 
not las piraJcrical in the synthesis otf these compounds as the ones described in .I'he 'Flow 
Sheet, being either 'hi-ghly selective and applicable to only a few compounds, giving 
^poorer yiiel<£ or 'having other inherent weaknesses. 

In the treatment of inflammation by 3-i^henyl-2[l'H]-pyridones, the medicament 

15 may be administered orally, intravenously or applied topically. The invention pro- 
vides jpharmaceutiical compositions comprising a compound of formula A or B above 
togetiher with a soldd inert diluent, carriea: or coating, a flavoured liquid carrier or 
diluent, or an isotonic injectalble liquid carrier or diluent. Also in accordaiKe with 
the present invention, compounds of formula A or B made by the processes of the 

20 present invention are incorporated in pharmaceutical or veterinary compositions that 
also comprise an inert idiluent, carrier or coating. In formulations, it can be pressed 
into sixaped dosage forms, such as pills or tablets, or be encapsulated or dissolved in 
isotonic solution for I.V. use or made into ointment^ for topical use. Tihe standard 
pharmaceutical ingredients normally used in such pharmaceutical formulations can be 

25 used in formulating these compoimds. Inflammation is treated by tihe administration 
olf from 0.5 to 30 milligrams of i!he compound iper kg body weight per day. An 
cxamiple of the above class as the simple unsubscituted 3Hphenyl-2[liH]-pyridonie which 
should be administered in a dosage range of from 2 to ;15 mg/kg o!f body weight/day. 
The 3-tpihenyl-2[lH]-pyridone is effective at 10 — 30 milligrams per kilogram in luts. 

30 The compositions of the present invention may tbe applied to either animal or (human 
pati-ents since 'aU warm-blooded species are subject to tire ills of inflammation. 
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Z 



XI 




£1 



OT 




5 



1,238,959 



5 



8. Reaction winh a strong base "Sucjh as NaH in an inert atmosphere, followed by 
heating wii'h iodobenzene or a substituted iodobenzene. 

9. Stirring at low temperatures, preiferabiy cold with an iN-iialo amino compound. 

10. Heating with an -alkaaioic acid airhydride, preferably with acetic aithydride at 

5 130-;-140°C. 5 

11. Heating with P.rSr, (in the absence of OH, ketone or amino groups in the mole- 
cule). 

12. Heating with a -metal alkoxide or other alcoholatc. 

13. Heating with a metal mercaptide. 

10 The (preparation of compounds -used in the inei'hod and compositions of tliis in- 10 

vencion is illustrated by the following Examples 1 — 34 and some test results are set 

fort!h m Example 35. 

Example 1 

A. 3-Aminopyridine (39 g.) in 1.5 1. of anhydrous 'benzene i-s treated with amyl 

15 nitrite (68 ig.) and the resulting mixture heated slowly to 81°.C., and kept overnight 15 
at this temperature. The solution is diecanted from some tar which has precipitated, 
and the excess benzene removed in vacuo. Distillation Of the xesidue yields S-p^henyl- 
pyridine (3'8 g.; 59%), bjp. il02— -105.5° (2.5 mm.) as a yellow oil. 

Similarly, when 4 -amino pyridine is used' in the above exaanple in place of 3- 

20 'amino pyridine, t'here is obtained 4-phenylpyridine. 20 

B. Similarly, when the benzene in Part lA is replaced by toluene, anisole, benzo- 
nitrik, nitrobenzene, fluordbenzene, benzotrifluoride, naiphthaliene, a-, wi-> and p- 
xylenes, -o, m- and />-dichlorobenzenes, hydroquinone dimethyl ether, veratrole, re- 
eoncinol dimethyl ether, biphenyl, thiciphene, furan or thiazole, the corresponding sub- 

25 stituted phenylpyridines, 3-(o-, m-, and p-met!hylphenyl)^yridines, 3-(c?-, m-, and p- 25 
methoxyphenylj-pyridi-nes, 3-(a-, m-, and p-cyaiiopihenyl)-^yridines, 3-(o-, w- and p- 
•nitirophsenyl)-pyridines, 3-(o-, m- and p-«fiuorophenyl)Hpyridines, 3-<o-j tn-, land p-Wri- 
fiuaromet'hyip'henyl)-pyridi'nes, 3-(«- and j9-naphthyl)^yridines, 3-(o,?nj-, m,p. o.a'- 
o,p', m,m' and o,m' dimethylphenyl)npyridines, '3-{o,m,-, myp-, o,o'-, Oyp-, tn,7n'-, and 

30 c;,m'-dichlorQphenyl)-pyridines, l-{o,m-, m,p-, 0,0'-, o,p-, m,m'^ and i>^'-dimerhoxy- 39 
phenyl)^pyridines, 3-(^-, m-, and p-biphenylyl)-pyridines, 3-(2-thienyl)jpyridi'n'es, 3-(2'- 
and 3'-furyl)->pyridines, and 3-(2'-, 4'- and 5'-thiazolyl)^pyridines are obtained after 
separation cf isomers via fractional distillation and/or coliunn and vapor-phase dhroma- 
tography. 

35 -C. 3-Aminopyridine (39 g.) in 1.5 1. of anhydrous chlorobenzene is treated with 35 

amyl nitrite (68 -g.) as described in (A) above, distillation of the concencraced reaction 
rnixturc yields 35.4 ig. of the three isomers, b-p. 110 — 130° at ca, 2.5 mm. The frac- 
tion boiling 110 — ^113°C. at ca. 2.5 mm. consists of 11.5 g. x>£ neairiy one component 
material; I.R., N.!M.R., U.V. and TJLJC. on this and on products derived (from this 

40 indicate -the o-isomer. The ocher isomers are isolated from the ihigher iboiling fractions 40 
via purification of their picrates, followed by iregeneration oif the free ibases. When 4- 
aminapyridine is used in place of 3-aminopyTidine in the 'a;bove procedure, the corres- 
ponding 4-p'henylpyridines are obtained. 

D. In cases Where the benzene-substitute is a solid, an inert co-^solvent is used 

45 and the amount oif ibenzene-siibstitute reduced. Also, iJhe phenylpyridines listed- in 45 
(A) above are obtained by coupling a substituted aniline, as o-chloroaniline, witii 
pyridine via the above procedure, and separating the isomeric ^- and 7- pyridines, 
to give the desired 3-:^substituted phenyl)HpyTidine. 

E. When 5-a)mino^2-*picoiine is used in place of 3-aminopyridine in procedure 

50 (A) above, 6-met!hyl-3-«phenyl)-jpyridine is obtained. 'Similarly, when 5-amino-3-pico- 5Q 
line, 3-amino-4npi'coline, 5-aimino-2-chloropyridine, 3-amino-5~c!hloropyridine, 3- 
amino-4-chloropyridine, 5-amino-2-methoxypyridine, 3-ami!no-5-methoxypyridine, 3- 
amino-4Hm;ethoxypyridine, ^ 5-amino-2-nitropy.ridine, 3-ami'no-5-nitropyridine, 3- 
amino-4-hitropyridi'ne, 5-am!ino-2-et!hoxypyridine, 3-amino-5-ethoxypyTidine, 3-amino- 

55 4-enhoxyipyridine, 5-amin:o-2-ethyl!pyTidine, 3Hamino-4-'ethyl!pyridine, 5-amino-2-phen- 55 

ethylpyridine, 3-a'mino-4-phenethylpyridine, 5-amino-2-fluoropyridine, 5-amino-2- 
(metihyisulf onyl)^pyridine, 3-amino-4H(inet!hylsulf onyl)Hpyridine, 5 -amino-2-(phenyl- 
sulf onyl)Hpyridine, 5 -amdno-3 -chloro-2-phenoxy-pyridine, 5-amino-'2-methoxy-4-pico- 
lin'e, and 3-amino-5-phenyl-4^icolinje arc used in place of 3-aniinopyridine in the 

60 same procedure, 5-methyl-3Hphenylpyridine, 4-methyl-3Hphenylpyridine, 6-cfhloro-3- 60 
phenyLpyridine, 5 -chloro- 3 -pheny Ipy ridine, 4-clhloro-3 -phenylpyridine, 6-methoxy-3 -• 
phenylpyridine, 5-methoxy-3-phenylpyTidine, 4nmethoxy-3-iphenylpyridine, 6-niliro-3- 
pfhenylpyridine, 5-nitro-3-phenyIpyridine, 4-nitro-3--phenylpyridine, 6-ethoxy-3--Frtienyl- 
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SI pnos «p 'smaDo sjnwui Xijo aqs ,o uonBagipjios «w u^ipi'p ^ur /'^^/I 
Fe«A<» CPU 053) aiiyxpu a^aBM-aoi p^ojps b (irWls ^PP« aininTijJBi tmZlt 

P3,^.j 3« apupXqp.B op»B ,o -lui puR ( S. rg) ^P-xo-zi-a^i^L^/dK^-/^ 

-^am-^)-i, 'sujpuM-(iXi»qdyCxoq«ui-i«)-^ 'au.ipix^dKdXnaqdfxouasei^oVfr 'atSxd 

-(l/Cu3q4lXdojd-a)-<, '3uipii^d-(,X,oa-dH 'smppIdTXTOqd-i, nV '^I«It4s ST 

-N 8mpuodsaiJ03 aqj 'x ajdmBXH «!■ paJBdaod, ^mpuXd-iyCuaqd-i,'^!^''™ S'^xS ^ 

p3DBld3J SI UOUaB^J 3AOq:E Sq, m 3UipuXdlXTOqdOJoi.qi-0-.£ Vo^A^ 'XTiBIIUIIC -ff ^ 

-811 -dm <3pixo.N-3Ui.pi^diXu3qda,aiqD-*-e -3 ^^-g/iAiS oj pbup pL^ «m3 ™ 
-aiwd qaiAV p,qsB«i 'pa«,ig. si raiBjidioaid jBq? pjios 3,iq^ aqj, qSZ '"o io aitinroi 
^n?'.. ""^^PP- S^FPiMS q»m 'P3PPB Xi«!i tuT.,io«3d 

pu w oj UMop pajioq uopnios uijcgaiopp aqa 'paMjjg si aomxmr am 'jaded wd oi 
OKBq SI. amwpin aqi ijjnn pappu si aaBuoqjBa umipos snojjpAqm pirns 'uiaoiojom^ m 
^ O^r m paAjosstp si SnraiBuraj no ^qi -srauXip oj psjBjjuaouoa aamxim am pire 
pappB jajBAv JO -loii 001 'auwiIOA jbuiSiio aqa pjiqa-aua -p? oj pajBxjuaDuoo aanjxiui 
aqj pappiB sr jaiBAv jo. -ipj gi 'aumiOA aqa j^Bq^auo oi pajBjjiraouoD si ajmxrar am 
apixojad ssa:>xa aqa XoBsap oj papaau sb suotuod hbuis, ui papps. si. aiymsTo. limii^s 
pips '3a.iio<» jajjv -saopjod £ puB -od 9 ui pappB s,i aipixojad. uago^Xu 10 m f. 
jaqaouB amp- ippjAi Suunp «jqgwjaAO 3dia>[ puB pajuapjd si oZh=C/ asED snra ui 'XnuaS 
paiBaq, si ainaxroi siu. -uopnios apixojad uaSojpXq, %o£ TUf / mL •iy^./r jb 
pajBMj sj piDB opagp ibjotiS jd im ot^ ui (-3 i^ ix) auipraXdiXaaqdoiinD-<>-£ "V 

Z aidwvxH 

•sauipijXd-(iXiozB.iqa-,J pure '-.Z^C-ojojqo-z puB 'sauipuXd^(iXjnj-£ poEi -7>£-OJoiip 
-Z 3«IPuXd>-(lXTOiqij-2>£-aiomo-z 'sauipuXdKlXiXuaqdiq-</ pue -lu '-^W-ojonn-y 
'sauipajXd^ClXuaqdXxoqaauiip-.za'o puB '-d'o -yo ''-4'tu '-twSoVe-oionio-r 'sottoi 

-jXdK(jXuaqdojoiqoi:p-,i«'o puB -,ufui '-4'o -yo '-i'm '-Wo^c-ojoiqo-z ' 'WtnpiiM 
(iXuaqdiXipaunp- «/'o pire -i'o -^o'o '-4'tu '-fw^toVg-ojoiiBhr 'sauipuXd-rVXin 

-qdBU-£/l puB -»>£-oJOiqp-z 'satnpiJXd-dXiraqdiXqjaoKuon^m-d pou -m '-oVc-ojopK) 
-Z s3UTpuXd-(iXi»qdojong-(? poE -i« '-o>£-oionp-2 'sattiprjXd-(iXua,qdonra-</ puB 

>£-<uorip-3 'ssKnpixXd-dXnaqdouBXa-rf puB -w '-o)-£-ojoiq3-3 'sam.puXdK(TXuaqd 
-Xxoipaor-^ poB -m ^-oyi-om\\p~z 'sampuXd-dXuoqdiXqaam-rf pue -ui '-o)-c-ojoiip 
-Z SQ«Bp!JXdi-CiXiraqidQiqipXqjja,ui-(/ puB -ui '-oyg-ojopp-^ 'sauipuiXdw(owp.ijXd-> pi^B 
-'^ tZri-o^oV^-Z peuiBiqo aJE ajaip 'Xeai. srqa ui •XqdBjgojBiuioiqo asBqd Jod4A, dcb 
niiiniioa m/pae. uopBUpsip ibuoijoietj Xq pajBJBdos axE sjauiosi aqjji poE satnpixXdTXjB 
3U3UK».p aq?. JO saimxiui ajB sjappojd aqii, -pauiEaqo si auipiaXdiiXjB-£-ojoiq3-f Sonxiod cT 
-ffi«i03 jqa '(g) MBd ui pasn. sajtupsqns airazuaq aqj jo Xub jo apgins^XaaqdTXqpa,ui 
♦auppuXd Xq psDBidej si uopaBau. aAcqra aqi ui auazuaq aqs uaq,M, 'A\ie.\msii£ -jji 

•auipuXdiXu3qdt-£-0J0iqD-2 aAi3 oj (y) UBd ui sib dn pae^joM puE sinoq z 39A0 
'DoSL Oi psiBaq si aimxraii aqx. -y^gS—OS 3^ PPm si qoiqA^. puE ajiaaro jXiiib-j 10 
•[ur 8 pappB iraaq isnl SBq, qoiq^ oi auazuaq jp -jui OSI oa sajnimu. z£ oaw). asiAvdaip qt 
poppB sr auazuaq snojpXquB jo jui oS ™ ( S ii-j) auipiiXdojopp-z-ounuv-g W 

•pouiBi qo 3JE sauipuXd paimijsqns-iXuaqd paimmsqris SuipucxfeojjoD aqa 'aAoq.E (3) 
UBd m aaaeiraq jo aoajd u; pasn ajB (g) jo saoaznaq, pojnjpsqns. aqu uaij^ -ji 

-pauiBaqo ajR aiiipuXdiXqjpuii-trTXnaqdip 
-5 £ puB au.ipuXdiXuaqdH£-iXqiaui-i.-Xxoqaaui-9 'auipuXdiXuaqd'^E-Xxoaaqdi-p-oJOTqfvc c 
'auipijXdiXuaqd - £ -^iXuojjns.iXuaqd - 9 'auipioXdiXuaqd'- £ - iXuojins|Xip3tu - i, 'auipuXd 
-iXuaqu - £ - iXuojiiiS|Xqjaur - 9 'autpuXdiiXuaqd - £ - OJOng - 9 'auipuXdiXiiaqd 
-£-lXqjauaqd-^ 'aaipuXdiXuaqd-£-|XqiaiBqd'-9 'auipijXdiXuaqd-f-iXqja-^ " 'auipuXd 
-lXu3qd-£-iXq»-9 •3nipijXd|Xa3qd-£-Xxoq3a-i, 'auipiiXdiXuaqd-£-Xxoqso-j 'auipiiXd 
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pure solid. Recrystallizadon from dimerhyhultfoxide followed by recry^stallization from 
ohlorofoim tand ireacment with decolorizing charcoal yields White crystals, mjp. 225 — 
227°C., of 3-phenyl-2[.lH].py.ridone. 

B. 3-(anChioropihenyl)-pyridine-iV-oxide <4.1 -g.) and acetic anhydride <10 ml.) 
5 are heated, under nitrogen, in an ail bath to 146±:2° (bath temperature) ard main- 
tained on this temperacure for ca. eleven hours. .On cooling, the mixture is added to a 
stirred icc-^yate^ mixture (80 ml.), and the resultant oil taken up in chlorofonn. The 
ohlorofoim is removed in vacuo, the residue dissolved in 60 ml. methanoJ, 7 ml. water 
and 2 ml. saturated* aqueoiK sodiiun bicarbonate added, .t!he mixture xefluxed ca. 15 

10 minutes, the mixture made neutral with 2.5 N Jhydtochloric acid, the solvencs .removed, 
and the residue partitioned between diloroform-water. The chloroform layer is dried, 
stripped of solvent, and the residue reorystallized from benzene to yield 635 mg. 
white 3-(a-chlorophenyl)-2-[lH]-pyridone, m.p. 203.5^ — 207°. 

C. Alternately, lihe acetic anhyddde may be stripped in vacuo directly and the 
15 meihanol-bicarbohate treatment used immediately. 

D. When the subs ri luted pyridine oxides from Example 2 are used in place df 3- 
(c7-chl'orophonyl)-^pyridine oxide in the above reaction, the corresponding 2[l//]-pyT- 
idones : 

3-((7-^ m- and p-'methyI'phenyl)-2[l//]-pyrkiones, 
20 3-<»2- and p-chlor0iphenyl)-2[.lH] -pyridones, 

3-(o-, m- and p-methoxyphenyl)-2[ l//] ^pyridones, 

3-((?-, m- and p-cyanophenyl)-2[;l if] ^pyridones 

3 m- and p-nitrophenyi)-2 [lH]Hpyridones, 

3-(qs rn- and p-fluorophenyl-2[l-ff] -pyridones, 
25 3 -(a-, m- and p-trifluoromerhylphenyl)-2[lif] pyridones, 

3-L'r- and |/?-naphthyl-2[ir//] -pyridones, 

3 -(o,m-d!imechylphenyl)-2 [ \H] ^pyridone, 

3-(m,p-dimet!hylphenyl)-2 [\H] npyridone, 

3-<<7,a'-dimethylphenyl)-2 [IH] ^pyridone, 
30 3-<7,p-dimethylphenyl)-2[lH]-pyridone, 

3-(m,m'-dimethylphenyl)-Z[:lJFf ] -pyridone, 

3-(a,m'-dimechylphenyl)-2[ IH] -pyridone, 

the corresponding dichloro and dimethoxy phenyl pyridones, 

l-{o-y tn^ and p^biphenylyl)-2[l/f] -pyridones, 
35 3-(2'-thienyl)-2[ IH] -.pyridone, 

3-(2'-.furyl)-2[ \H] ^pyridone, 

3-(3'-furyl)-2[:lH] -pyridone, 

3- (2'-rhiazolyl)-2[ IH] -pyridone, 
3^(4'-thiazolyl)-2 [ IH] npyridone, 

40 3<5 '-rhiazolyl)-2 [ IH] -pyridone, 

6-methyl-3-phenyl-2[ll//] -pyridone, 

5- methyl-3^phenyl-2[-l//] ^pyridone, 

4- methyl-3-phenyl-2[ IH] --pyridone, 

6,5- and 4-chloro-3-phenyl-2[.lH] -pyridones, 
45 6,5- and 4-methoxy-3-phenyl-2[lH] -pyridones, 

6,5- and 4-nitro-3-phenyl-2 [ IH] ^pyridones, 
6,5- and 4-ei3hoxy-3 ^phenyl-2 [ IH] -ipyridones, 

6- and 4-erhyl-3-<phenyl-2['lH]Hpyridones, 

6- and 4-phenethyl-3-iphenyl-2[ilH] pyridones, 
50 6-fluoro-3Hphenyl-2[lH]-p5^idone, 

6- and 4-methylsul!fonyl-3^phenyl-2[!lH]Hpyridones, 
6-^phenylsulifonyl-3-phenyl-2[ilH] -pyridone, 

5- ohloro-6rphenoxy-3^henyl-2 [ IH] npyridone, 

6- methoxy-4-methy 1-3 -p!henyl-2 [:1 H] -pyridone, 
55 4-methyl-3,5-diiphenyl-2[ IH] -,pyrid)one, 

and the corresponding 3-substittrtedHphenyl derivatives of the above compounds are 
obtained. . 

E. In the above, cases, the inductive effects of the substituents on the phenyl and 
pyridine ringis 'help determine the course df the rearrangement, and in some cases 

50 of i?he corresponding 5-phenyl-2[ilH] -pyridones are obtained. Tshe isomers are smar- 

ated by recrystallizatipn and column chromatography techniques. 

Example 4 

A. 2HMedhyl-5-phenylpyridine-N-oxide (il g,,) phosphorus .pentachloride (1.2 g.) 
and dry chloroform (10 ml.) are refluxed on the water-bath for 1 'hour. Ice is added to 
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Example 8 

A. Sodium 3- phenyl- pyridone 

To a suspension of 0.87 gram of 50% NaH (0.018 m.) in 100 mis. of dry ben- 
zene is added 3.08 grams (0.018 m.) of 3-:phenyU2[!l//]-pyridone. The reaction mix- 
5 ture is heated at 35°C. 'for 6 -hours and allowed to stir at room tempera ture overnight. 

The benzene was vhen evaporated in vacuo leaving a residue of sodium 3-phenyl- 
pyridone. 

B. 1 ,3'DiphenyU2[lli\'pyrid<me 

Tiie sodium 3-iphenyl-'pyridone from above (0.018 m.), 6.04 grams of iodo ben- 
10 zene (0.032 m.) and 0.19 grams of copper (0.003 m.) are mixed with mechanical IC 
stiiring and heated at 155° under nitrogen for six hours. The teaction mixture is 
allowed «) tool tx) room temperature overnight and tihe mixture chen extracted well 
with chloroform. The chlorotfonn extracts are wa-slhed with water, dried over sodium 
sulfate and concentrated. ICShromacograpihy of the residue on 500 grams of silica gel 
15 arid elution with ether-petroleum ether (0—75%) 'gives .l,3-<liphenyl-2[lH]-pyridoine. If 
C Similarly, when substituted iodo ibenzenes, e.g. 2-iodonitrobenzene, 3-ioda- 
nitrobenzjene and 4-iodomtrobenzene, are used in place of iodo 'benzene in die above 
example, the correspond;ing II -(substituted aryl)-3-phenyl-2[lH]Hpyridones are obtained. 

Example 9 

20 3-PhonyM-(2'-quinolyl)-2[lH]npy!ridone 2( 

A. 2-Bro'mo-3-phenyl-pyiridine 

A imixture of 0.1 moles of 3-phenyl-2[;l//]-pyridone and 0.15 moles of iphos- 
phorus tribromide are -heated for 3 'hours at 180°. The reaction mixture is cooled, de- 
comiposed in ice water, made alkaline with sodium 'hydroxide and extracted well wioh 
25 ether. The combined ethereal extraas aire dried over sodium sulfate and concentrated 2! 
in vacuo to yield 2-bromo- 3 -phenyl-pyridine. 

B . 3'Phenyl-l{2 ' -quinolyT)-2 [ i'H ] - pyridone 

A mixture of 0.02 mole of quinoiine-iV-oxide and 0.022 mole of 2-bromo-3- 
phenyl-pyridine is heaued on the steam batJh for 8 'hours. The reaction mixture is 
30 cooled, taken up in water containing a little hydrochloric acid and washed with ether. 3 

The aqueous layer is made alkaline with ^potassium carbomte solution and extracted 
well with chloroform. The combined chloroform extracts are dried over tpotassium 
carbonate and concentrated to yield 3 -phenyl- l-(2'-qtiinolyl)-2'[il/f] -pyxidone. 

C. Similarly, when 2-picoline-iV-oxide, 3-picoline-iV-oxide or 4^icoline-iy-oxide 

35 is used in place of quinoline-A/-oxide in the above procedure, there is obtained 3- 3 

phenyl-l-[2'-(6'nmethylpyridyl)]-2[lH] -pyridone, 3-phenyl-l-[2'-(5'-methylpyridyl)]- 
2[1H] ^pyridone, and 3-phenyl-.l- [2'-(4'-methylpyridyl)] -2 [ IH] -pyridone. 

Example 10 

A solution of dhloramine is prepared by treating at O^C. 65 ml. of a 1.93 m. 

40 neutral sodium hypochlorite solution (0.125 m.) with 20 mis. of 1.84 m. NH.^OH 4 

(0375 m.). The above mixture is allowed to stand for one -hour in an ice-salt bath 
and then 0.125 m. of sodium 3Hp'henyl^pyridone is added. The reaction mixtuire is 
stirred overnight at 0 — 10°C. and is then continuously extracted with, ether for 24 
hours. The ethereal extracts are dried over sodium sulfate and concentrated to yield 

45 l-amino-3-p'henyl-2[lf/]-!p3T:idone, 

Example 11 
l-Hydroxy-3-phenyl-2 [ IH] -pyridone 

A. 2-Chloro-3-phenyl-pyridine-N -oxide 

0.2 mole of 2-<^hloro-3-phenyl~pyridine is treated with 25 mis. of glacial acetic 
50 acid and 22 mis. of '40% peracetic acid. The temperature of .the reaction mixtune is 
kept at 70°C. 'for 3 'hours. The reaction mixture is concentrated and extracted witih 
chlorciform and the chloroform excract-s are concentrated to yield 2-chloro-3^phenyl- 
py-ridine-iV-oxide. 

B. 0.01 mole of 2-dhloro-3-pihenyl-=pyridine^N-oxide and 20 mis. of acetic an- 
55 hydride are heated for 3 hours at 130 — 140°. The reaction mixture is then concen- 
trated in vacuo to yield crude l-hyi(iroxy-3-phenyl-2[lif]-'pyridone. 

Example 12 

A. A rtiixtu're of 0.02 mole of 3-phenyl-2 [lH]-ipyridone and 0.025 mole of phos- 
phorus penta^ulfide is heated ior 6 hours at 160°^C. Tihe reaction 'mixture h then 
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tion from ibenzene (conccntra'ting to ca. 40 ml. hot) yields 815 mg. very pale pink 
cotton-like cr>'stals, mjp. 157.5 — ;159°, of 5^hloro-3-phenyl-2'[rl//]^pyridone. 

Example 18 
5-Dimeihylamino-3-phenyl-2 [ l//]'rpyridone 
5 5-^Ghloro-3-phenyl-2['lH]HpyTidone (.1 g.) in aahydrous dimechylformamide (50 

ml.) is saturated with dimethylamine, and Che xesultant mixture heated in a lined 
-soadniess-steel bomb for several ihours. The solvent is removed m vacuo, 'Che Tcsidue 
distributed between chloroform and water, the chloiroform layer dried, solvent stripped, 
and iChe residue cihromatx>graphed' on a silica gel column iising a methanol-mediylene 
10 chloride eluent ('/vO— 100% MeOH) to yield the dtle compound. i|o 

Example 19 
3-p--Hydroxy«phienyl-2(lH] -pyridone 
3-<p-Mechoxy!phenyl-2[l//]^pyridone (2 g.) is added to a stirred 10-g. portion 
of pyridine hydrocMoride at 1188°. A dry -nitrogen atmosphere is maintained. The 
15 mixture is kept 20 minutes, allowed to cool, then added to 45 %. of ice. The crude pro- 15 
dua is collectodj dried and lecrystallized to yield the title connpiSind. 

Similarly, when Che o- and Tn-methoxypihenylpyridiones aire substituted Ifor the p- 
isomer dn the above reaction, the cornesponding o- and m-Jhydroxy analogs are ob- 
tained. 

20 Example 20 

3-{p-AiminopJhenyl)-2[lH] -pyridone 
3-(p-JNitroiyhienyl)^2[lH]Hpyridone (il g.) in warm dioxane (50 ml.) fa reduced 
under a hydrogen atmo^ere in the presence of 0.3 5%^ 'Pd/C. The mixture is 
filtered, the cake wasfhed well with warm dioxane, the combined filtrates concentrated 
25 to residue, the residue Teciystallized to yield title compound. 25 

Alternatively, when the dioxane solution is treated with anhydrous ethereal- 
hydrogen^ chloride solution, the hydrochloride precipitates. When tihe corresponding o- 
and m-nitrophenyj-^yridones are used in the above Tcducdon the o- and w-amino- 
ph'enyl^py^idones are obtained. 
30 Example 21 3q 

3 H(p-Dimethylaminop'henyl)-2 \\H\ npyridone | 
3-<p-«Nitrophenyl)-2[lH]-^pyridone (1 g.) in methanol (100 ml.) containing gla- I 
cial acetic acid (1 ml.) and 37% formaldehyde solution (3 ml.) is reduced in the ' 
presence of Raney nJckel (1/4 tsp.) under a hydrogen atmosphere. The mixture is 
35 hltered, ^e cake washed with methanol, and the combined filtrates concentrated to a 

residue. Ohromatography on an alumina column using a system comprising methanol 
and methylene chloride (VvO-^1.00%) yields the title compound. 

•When the a- and m-nitro isomers are used in place of the p-isomer in the above 
•reducaon, the coiresponding a- and m-dimethylaminopihenyl-2-^yridones are obtained. 

Example 22 
3-(p-Carbamoylphenyl)-2 \\H\ -pyridone 
3-<p-Cyanophenyl)-2{l//]-pyTidone (5 g.) is added to a stirred ice-cold portion 
of concentrated sulfuric acid (20 g.) and the mixture stirred overnight, added to ice- 
water, crude prodiJct ooUeaed, dried and reorysiallized to yield the title com- 
pound. When the o- and w-cyanophenylpyridones are used in the above reaxxion, the 
corresponding a- and m-caibamoylphenyl isomers are obtained. ; 

Example 23 
3-(p-:Carboxyphenyl)-2[.lH]-pyridone 

<^ «0 in 30 ml. of a ;l: 1 mixture of glacial 
50 acetic acid and 20% hydrochloric acid as toted for twelve houi^, the solvent removed 
m vacuo, the residue .partitioned between chloroform and nearly saturated sodium 
bicaibonate solution, the bicarbonate solution filtered and acidiified, the precipitate 
colleaed, dried and reJoystallized to yield the tide compound. 

When the o- and Tw-cyanophenyl-pyridones are used in the above -reaction, the 
55 corresponding o- and /w-carboxyphenyl isomers aire obtained. 

Example 24 

'^^^^^^^"^^P^^^y^"^f'^^^'^5^^^^"^'^-5^1^<>«ic acid 
When l-mechyl-3HphenyJ-2[l^/]-,pyridone is (treated with dhlorosulfonic acid 
fio oh^^^f l^i"^^ proceduie of German Patent 601,896, diere is obtained il-mediyl.3- 
00 phenyl-2[lH]-pyndone-5-sulfomc acid. ^ 
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•pauTBxqo sspiunsuojins p3ampsqn&-K. StiipuodsAijoD 3qa 'uotobsj DAoqB sqi 
UT BT-uoumiiB lo 3aB|d uT .pi3(sn ST 9{anniB'jo 3a.TUiB.|iCip3urTp '3U]m^A^x^m 

•p3umq6 3JB sappuTBuojinst-w puB SurpuodBaj 

-lOD sua *uo.taDB3J ^AoqB 3iia UT pssn 3JBi ^JOXxrosT. piOB ^IUlOJ]ns-^^^ puB. -o sqa u^qiy^^v 

^ • * ' ■apTurBooj 

-\xv5QU3zmci^i\A'£'UopxjJid'[Hl\]zy^ sppiX uoiaBzxipBasXjDOH -auasajd sAiiBATjap 0Jo\^o 
-7 AuB ssiCiOjpXq oa sAoqB aidui-BXH ui sb paaBSJi puB ^p^up ^paooariOD a^npo:^ sqa 
«SJ.nox(. ]BJ3A3S joj .paxitos ^BiTiouruiB p. siirojBAmba OA\a 2uTutBauoD uoutiios snojonbB ub 
01 pspPB. puB: Jaipa snojpAquB ur dn U3>{ui u^qii sii apijoyip ppBi 3i$x •spi^o^.ip i^Cuonp 
lo SODBJJ TIB. 3AOUI3J oa ano psdiimd anpisoj sqa puB ^on:?2?A ui psAOUioj 'pappB 3U3Z 
-UM Jap 'xmJDa ut paAOurau apuoiqD lAuoiqa jp sssoxa oqa ^sxruBjadimj uiooj jb jiiSm 
pajijos St 9jiuxTui sqLL •apttxiBUiiogiAqiarap jp dojp suo SuraiEiuoo* ('lui o^) api 
-joiip iXuoiqa 01 poppE SI (-HI ^OO'O) PP^ ^moi[TTSou3E:iisq-(iX-£-uopTjXj.-[HTlZ-<^ 
3pTinBiiojins9U3zu3q"-(iJC-e-nop;jX<j!- [/f x]z)-<^ 
0£ mdwvx3 

•psuiBaqo spoB. oiuojins-xie pue Suipaodsajaooi aqu "ainpsD 

-Old 3AoqB am ui pa&n 3jb sjaurosi |Xu3qdoidTOJsui-za pue -f? sip uaq^^ 'XiiBiiuips 

•noB Draoims ^ubziraq (iiC-£-uop.iikdr.[Hr]zW PP!^ paziUBasiCjoai anpisaj aqi puB 

UmTva 'ui .P3AOUI3J jusApos. 3qa- 'pagipiDB st sjiuxiui. ^qjL 'S^^OH- n, ^OJI ('"^^ T) 

-soimB tiQ3Axo iBWBd e japun Cw- e x) spixo^pAq: umisaBaod Suiutotod spmreuuoj 

-iXmaunp ui aiiuBjadiirai uiooj* r& pajjns si 3uopiaiCd-[Hl]Z-I^»3^^oi'a^-^W-^>£ 
*^ . r . . .p^g^ p^^^ Diuojins 

3U32U3q JOJ, (i:£n (£96l) ^-^^^^^7 uoupBi{vu73x) 3DBnBy5(V Xq pQsn MnpaooJd aqi 

pOE DTUOJpS3U32U3q-(liC-£-UOpijX Jr [HIIZ)-** 

•psuiBaqo 3JB SJ3UIOSI oadBDJ3ui-M/ puB -0 g,uiptiods3JJoa 3qii ^uot:ob3J DAoqB sqa 
UI J3(Uiosi-(/ alia JO SDBid uv, ^sn sjib sjouiost |Au3q4ouiuiB-w/ puB -t? aqa uaq^ 

^ * •uonBuuoj: apmmpp pioAB oa siusAios p3aBJ3B3p Sutsn 

^D3Z1TT^Xjd3J anpisai aqi puB ^it psAOUioJ- iusajos 3qj ^paijtpTOB u^qa s.p gjnaxmi. 

3UT •suoiaip.uoD jbpjiui jopun oaBuoqtiBDotqi saBipsunsm sqa guisXiojpXq puB. qs^M 
^ntiojxyAn 'umipos %oi ^qa Sumiuio 'auBiDBJaxQ dtubSjo sqa sb uuojojoiqD Sxiisn inq 

3 A 9uipT^dAHTt]e-a^^^ p^Bdsjd. St punod-uioa ^pp sq^ 

•poxiTBiqo 3JB SJ3Uiosn iXq.i3UiouTUi^i/Cqii3Uitpr^ puB. SuTpoods3J:roa oqa ^ss330Jd 
^oq^ 3qi, m pssn 3JB, sjamosi lAi^^vJ-g P^b Suipuods^JJOD aqa- u^qM- ^P^H'^IS^ 

SB r/nOM A/,) UIQ1SX& ^ooiqo 3U3iyeqi3:Ui-iouBqi3ur b. Suisn litimTOD BUTumTB to 
Z \^^d^2S^^^^^^ ^npis.J. .ip puB <on:n^a ut psAOUio^ lu^Aps sqa <pwoq. p^e P^IBSS 
X3SS3A ^44 p.^HK , in .^npis^J B oa on:7z?^j w paiBJiuaouoo siBJjiRj 3ip puE 

-S^siS a io| uouBip^T Jspua psxnB^J. sib ('iub 09Z) m^VP^f^ ^^^^^ «I 
S^O'^P^^^^^ P"^ ^OX)) suopuAd.[HI']Z-l^usq4-£-I>^q^^W-^ 

•psttiBiqo sauopTjAd- [^T ]Z-T^«^Md-e^"I^'^-9 P"^ f "L^rSi^'^ ^"^^ 
^nunoduio^ ojdra-c Jo 9:>Bid. ut pssn- aiB sjsuiost oaaTU-9 pu^ "t^ ^^i^ 
punoauio^ ojaiu ^ i i '.pSnrBaqo si. puooduioD sqi' ^3Aoq© qz st^^bxh- ui 

P^. H . .K" 3uapuAd-[HT:]Z-l^U3^-£-o«I«^-^ 

93 Hiawvx3 

•punodujoo 31111 oqa saiS oi psziiiBasXjopJ puB; 

5Z mawvxg 

2X 6S6*8£Z'I 



13 



1,238,959 



13 



12 



. 5 



10 



15 



20 



25 



30 



35 



40 



45 



Example 31 
2-Acetoxy-3-kphenyl-9yridine 
A mixture of 0.01 mole of 3-'phenyl'^pyridine-A^-oxide is refluxed for 12 hours an 
50 cc. of acetic arihydride. Concentration olf the reaction mixture in vacuo yields 2- 
5 acetoxy-3 -pshenyJ-ipyTidine. 1 

Example 32 
l-Ben2amido-3-phenyl-2 [ IH] -pyridone 

A. To a mixture of 0.01 mole of il-amino-3-phenyl-2-[lH]-pyridone and 5.0 
grams of anhydrous 'potassium carbonate in 100 mis. of chloroform is added iportion- 
wise witih stirring 0.01 mole Oif benzoyl <jhloride. The .reaction mixture is stirred for 4 lo 
hours at reflux, then cooled and filtered. 'The filtrate is concentrated in vactio to yield 
l-^benzamiido-3-phenyl-2[l//]-tpyridone. 

B. When acetyl chloride is used in place of benzoyl chloride in the above example, 
there ds obtained l-acetamido-3-phenyl-2-[li/]-fpyridone. 

j5 C. Wihen carbobenzoxy chloride is used in place of benzoyl chloride in the proce- 15 

dmre of ipaart (A), 4-carbobenzox5ramiiio-3nphenyl-2[l//]^pyridone is obtained. 

O. Wlhein ethyl cihloroformate is used in place of benzoyl ohloride in the iproce- 
dure of part (A), l-caTbethoxyamino-3^phenyl-2[lH] -pyridone is obtained. 

E. A mixture of 0.01 mole of l-amino-3-i*ienyl-2[lH] -^pyridone and 0.01 mole 
20 of bonzaldehyde is refluxed for 3 'hours in 30 mis. of echanol. The reaction mixture is 20 

then concentrated to yield l-ben2ylidineamino-3-phenyl-2[21f/] -pyridone. 

•F. To 6.01 mole oif l-amino-3-iphenyi-2[il//] -pyridone in 100 mis. of anhydrous 
echer is added OjOI mole of phenylisocyanate. The reaction mixture is refluxed for one 
hour, iihen concentrated to yield l-(iV'-phenylureido)-3-tphenyl-2 [l/f] -pyridone. 

25 Example 33 25 

3-(p-Methylsulfinyl'p!henyl)-2[ IH] -^pyridone 
3-{p^et5hylmercaiptoiphenyl)-2fl//] -pyridone (0.001 mole) is stirred in methanol 
(50 ml.) amid sodium metaperiodate (0.001 mole), dissolved in a minimum of water, 
is added. The mixture i-s •stirred at room temperature for several days and then filtered. 
30 The filtrate is concentrated in vacuo and partitioned between chloroform and water. 30 

The chloroifarm layer is dried over sodium sulfate and the chloroform is removed in 
vacuo. The residue is 'recrystallized to yield the above compound. 

When the 0- and m-methylmercaptophenyl-ipyiridottes are used in the above pro- 
cess, the corresponding a- and 7rt-methylsulfinylph«iyl-pyridones are obtained. 

35 Example 34 35 

3-(/>-Methylsulfonyiphenyl)-2[ li/ ] -rpyridone 
To 3-(p-Mechylmercaptophenyl)-2[lH]Hpyridone (1 g.) in glacial acetic acid 
(^25 ml.) is added 30% aqueous hydrogen peroxide (2 ml.), and the resultant mixture 
is allowed to stir several days at room temperature. A minimum of sodium bisulfite 
40 is added to destroy the excess peroxide. The solvent is removed in vacuo and the resi- 40 
due is recrystallized to give the above compound. 

When the o- and m-methylmercaptophenyl-pyridones are used in the above pro- 
cess, the corresponding o- and 7w-mechylsulfonyl{^henyl-2[il/f ]-pyridones are obtained. 

Example 35 

45 The testing procedures used are essentially chose of 1) Winter, et al, Proc. See. 45 

Exipcr, Biol. Ill (11962), p. 544 (Carrogeenin-induced Foot Inflammation); 2) Stoerk 
et al. Am. J. 'Pathol. 30 (1954), p. 616 (Adjuvant Arthritis I); and 3) Newbould, 
Brit. J. Pharmacal. 24 (1965), p. 632 (Adjuvant Artbrids-ri). 



50 



55 



•lU3n[ip JO j3uj'B3 pmbT[ 

•3jqB333rup D.IU010ST UB qaiM- J3ip33oa «x "fiBp ui qajoj. 30S ^ JO V BlHTiMoj' ^BjausS* sqa 
SuiAuqi punoduioa b SuiwaduK© uopisodaioD Xjbuij3wa jo iBDpn^oexiLreqdi v« •lil- 0^ 

•luanxip JO Joij 

-JBO pinbn psjnoABig B. q^iAv j^qjaSoa urjBp ui ipjoj: los jo v Bfniujop iciauaS sqa 
SuTA-Bif punoduioo b ^imsodiiuoo uopisoduiocy XjBuuaaaA jo ^B^pn^oBuriBqd v '01 

'auoiunimo sjqBJi 

-STUTurp-B XnBDidoa b jo tujoji aqa ui «x un^p. up quoj: g jo y bt^xiiioj ibv»u3Si oqa 
guiABq punoduioD b SuisuduioD uoptsodtuoD iCiButcaasA jo iBDnnooJBuiaBqd y 5 
•spisdBo JO isxqm *Tiiid ^ jo xmoj: sqji ut lupspi ui: pamsBp sb' ucpisodtiioDi y -g- 

•SUUBOO JO J3^IJJK> 

'auanijp ij^ut j)V[os b* qsiiMi joqaaioi *xi luiBp ui qojoj: ws g. JO y ^nmioj^ pjsusS 9qa 
SuTABq. punodmoD b SinsudioroD uopisodiiiOD ArBupoiatA jo iBOipnoDB^aiiBqd y •/ q£ 

•^-3uopijXd'-([Xiraqd 

-ouiiuiiB]Aqa3ui.ip^</)-£ si punodcuoa 3qa qoiqAV ui ^£ uiib]o ui. pauiiBp poqaaui y -9 
•3-3UopTjXd-]Au3qid*-f^ si ponockuoD sqi qoiqM ui UMBp ut paun^p sb poqaatU' y 

Z 

-3uopTJi(d-jXu3qd-£ SI punodoioo sip qaiqM m. uiicp ui pounBp sb poqa^m y > gz 

'{Am} JO jXpijXd 'fAuoiqa '|X|02BTqiD '[Xusqd 
sau3S3jd3J Bjnuijoj 3qa UT. y qoTqiA\ ur '3 jo X' ujiBp ui pQuriEp SBi poqaaun'yi £ 
•{Bjo sr uouBJjsiuTuipB squ qoiqiAVi ur *x unBp m psuiiBp sb poqi^ui' y z 

•SUIOaB UOqJBD 9A1J UBqi QJOUIi JOU UTBaUOa SIBOipBJ XXOS^B pu^ |AuA^B *^|XU3^B 

'|X>fiB sqi puB fuopisod JO £ sqj 01 ptaofuij, fBoppBj OTpXDOJwq jo DqoADoqjBOi sr 03 
[y] fjXzusqXxoTpausjXqaaur jo {Xzu3qAxo>f[B '|Xzi»qouTm(BiiC^,B ^iXzuaqouruiB 'j^z^^ 
-opq 'fAzusqiyX^iB 'xXzu^qojjiu '^Xzuaq ^tX^qe 'iXou.B3[[b* ^-^3 si qoiqM* uti ^-^.g jo 
^HO 5] ^-injjns jo ugSXxo sp 9^ fxAuoj-pisiXuaqd jo ojpis: *Xx6qj.K> 'iXouiBqiiBOi 'jXuoj 
-ynsiX^iiB 'iXuqinsiXiiiB 'oiqaijC^niBt 'oadBoraup 'XxoipiCq. ^iXouiBji[iisxX5nBtp *iAouiBj«pisiX3HB 
«]AourBjps 'oubXo 'ojiitt *ouiurBiX3[[Eip 'ouiui«b» «Xxo3[iB 'x^^n^^WH'' *«9Soi.Bq. 'iXiraqd SI 
'yX^jB 'uaSojpXq si 'JoqjoutB suo uioij luoiajgip Jo aurBS aip 3jb' ipiq^ "'^ |mib ''^ 
JO qoB3 fiX^iTB JO ubSojpXq; si ',\A:^\isouisA:> jo fXsnBXxojpXq 'iX^BXxoqjBO^ *x^^T5(T>^ou« 
->[XB ""^o) ^iX5[tBouruiiB]X3n.Bfp! '[X^iXBOUTUEBX^^^ 'yX^BouTuiB: *oppj.nxXu3qd 'omuiB3uii.p| 
-jXzireqi 'ouraiiBjXuoqji5DXxo3fXBi 'ourorByXuoqjBDXxozuaq ^0!UiuiBtXouB>[yB ^^3, ^optuiBZuaq 
*lXu35[|Bi psamiasqns-iXjB ^iX^jb p3anaTisq:ns-xXjfB ^jXpouinb 'fXuaqdi psiiuiasqns * ^x-^^^^'d 01 
"iXuX^n^ ^ouTuiB 'XxojpXq *[Xuq>[ib 'iX^b 'u^SojpXqi sr. ^tXqiauqXuaqdui jo ojins' 'Xxo 
"U^qd. 'iXuojpisiXiraqd '|Xuoji[nsxX>[XB' ^ojjtu 'x^^FOututbjX^ixB'FP 'ouiiUDB|X>ii;Brp 'ouiuiB 'Xxo 
-ifjB ']X>[[BOXBq ^usSojBqi 'x^^^^' p3impsqns-|XrB '|Xu3q4' 'lX5f{B 'uoSojpXq si qoxqiAV ui 
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12. A composition as claimed in any one of claims 7—11, in which A in die 
foimula represenis phenyl, thiazolyi,Dhienyl,pyridyI or' . u- u u «^ 

13. A composition as claimed in any one of claims 7—12, m which the compound 

Is 3-clh!enyl-«pyridone-2. . , . ^ . u- u -u^ 

Tl4. A composition as claimed in any one of claims 7—12, in which the com- 

^"^S^A^^^^lTciimtd in any one of claims 7-^12, in Which the compound 
is 3-<P-di«^thylaminophenyl)^yridone-2. ^ • w^u .u^ nr.m 

16. A composition as claimed in any one of claams 7—12, in which the com- 
pound of iFormijila A or B has been prepared' by a method substanmally as set .forth 
herein. 
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